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Extract of a Letter from Prof. Encke to Mr. Airy. 1.'37 
terwards fix upon this very + aS the sign of" addition; and 
not less strange if after having established the latter in his 
own mind, he should have gradually dropped into the former. 
I remain, Gentlemen, yours faithfhlly, 
University College, Jan. 1~, 1842. A. DE Moac~A~. 
XXI I .  Ephemeris of the Periodical [Encke's-] Comet, 1842; 
and on the Mass of the Planet Mercury. By Professor 
ENCKE, in an Extract from a Letter to Mr. AlrtY% 
T HE comet of short period comes to perihelion on the 12th of April next; and judging from its present course 
and from former experience during Mr. Henderson's resi- 
,]enee at the Cape of Good Hope, it may be well observed 
there during the end of April and the whole of May, and pro- 
bably also in June. May I then trouble you with the request 
to get the accompanying ephemeris conveyed there, or to the 
southern hemisphere generally; and also to provide for its 
circulation in England ? I should think that, with the present 
active communication between England and all parts of the 
world, there is yet time enough to send the ephemeris to the 
astronomer atthe Cape of Good Hope by the end of March ; 
and it would have the greater interest for him, because to this 
time no return of the comet since 1819 has been missed. The 
ephemeris i  not strictly founded on all tile earlier observa- 
tions, because it was impossible for me, notwithstanding all
my endeavours, to reduce completely the observations of the 
comet made here in 18~8. The compared stars still required 
some more observations for their determination. Meanwhile, 
I have provisionally determined a correction of the last ob- 
servations of 1838, or rather a correction of the calculations 
relating to that time, which will not be far from the truth. 
Upon this provisional reduction, and the calculation of the 
perturbations produced by Jupiter alone, the elements now 
given for 18¢2 are founded. Judging, however, fi'om earlier 
experience, I believe that even with this incomplete calcula- 
tion, the predicted place will be wrong by only about a few 
minutes. The error certainly eannot amount to half a degree, 
consequently the comet must be found, if it is really visible, 
and if the search be made with care. 
The difference between the observation and the calculation 
in the year 18S8, is with great probability to be attributed to 
a very important error in the hitherto received mass of Mer- 
cury. This mass is the same that Lagrange, in the Berlin 
Mem. 1782, has derived from a hypothesis on the density of 
the planets, according to .which the density ought to increase 
* As circulated by the Astronomer Royal. 
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138 Prof. Encke's Ephemeris of his Comet, 
very much with their proximity to the sun. Laplace has 
adopted the number without alteration. In order to obtain 
approximately the mass of Mercury, which has neveryet been 
determined, I have first substituted the most accurate values 
of the other masses. Thanks to your excellent observations~ 
which are completely confirmed by Bessel (Bessel finds the 
quite clear about the most mass of Jupiter ---- X~r~'rY), we are 
important of them, that of Jupiter. The others have a smaller 
influence even if they are erroneous. [ have then used a dou- 
ble calculation. In the first I have assumed that, till 1835 in- 
elusive, the earlier determined elements were quite accurate. 
In fact the errors of 1832 and 1835 are small. With this as- 
sumption I have sought to remove the apparent error in 1838, 
by an alteration of the mass of Mercury, and an alteration of 
the constant of the resistance. This succeeded perfectly, and 
I obtained a slightly changed constant of the resistance, and 
a mass of Mercury = ~v-q{-q~r, about §rds of the former mass. 
In the second calculation I have endeavoured to remove the 
errors of 1832 and 1835, as well as that of 1838 (each being 
previously treated as if it had arisen from an erroneous time 
of perihelion-passage), by an alteration of the same elements, 
namely, the mass of Mercury, and the constant of the resist- 
ance. Here remain likewise only small differences, if the con- 
stant of the resistance is left quite unchanged, and the mass of 
Mercury assumed at ~Ty~-r:~],l or about ~ths  of that of La-  
grange. This last determination I intend to adopt as a basis 
for accurate comparison, a d correct it more closely. I t  has 
the truly remarkable peculiarity that with it the densities are 
= 1"12 ~ =0"92 $ = 1"00 ~----0"95 
(Z) ---- 0"25 2¢ = 0"24 t~ = 0"14 I~I = 0"24 ; 
consequently the solar system appears to be composed of two 
sets of bodies, whose densities are either nearly = 1, or -- ~, 
and whicb are separated by the interval between Mars and 
Jupiter, where there exists no large planet, but only the four 
small ones. 
Dec. ,9.°0, 1841. 
Ephemeris of the Periodical [Encke's] Comet, 1842. 
ELEMENTS. 
Epoch, 1842, April 12, 0 h, Berlin Mean Time. 
Mean Anomaly . . . . . . . . . . . .  359 ° 58 r 34"'3 
Sidereal Daily Motion . . . . . .  1070"'61433 
Angle of eccentricity . . . .  q = 57 ° 39 t 13"'8 (e = sin q~) 
Longitude of Perihelion . . . . . .  157 30 4"7 ]. Mean Equinox of 
Longitude of ascending node .. 334 39 1" 8 J April 12, 1842. 
Inclination . . . . . . . . . . . . . . . .  13 20 24"8 
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ar~4 on the Mass of the Planet Mercury. 1 a9 
The Right Ascensions and Declinations are referred to the Mean 
18¢2. 
o h 
Berlin 
Mean 
Time. 
O 
Jan. 26 351 
28 352 
31] 352 
Feb. 1 353 
31 354 
5 355 
7 356 
1 357 
13 358 
15 359 
17 0 
19 1 
21 2 
23 3 
25 4 
27 5 
Mar .  7 
3 8 
5 9 
7 10 
9 12 
11 
13 
15 
17 
19 
21 
23 
25 
27 
29 
31 
April 2 
4 
6 
8 
10 
12 
Equinox of A ~ril 12, 1842. 
Right Ascension ofComet. 
In Are. In Time. 
h m 
g 23 26 0. 3 
13 3 23 28 52"2 
57 19 23 31 49"3 
42 55 233451"7 
2953 23 37 59"5 
18 14 2341 12"9 
8 1 234432"1 
59 15 234757"0 
51 59 23 51 27"9 
46 15 23 55 5"0 
42 6 23 58 48"4 
39 36 0 2 38"4 
38 47 0 6 35"1 
39 44 0 10 38"9 
42 32 0 14 50"1 
47 17 0 19 9"1 
54 3 0 23 36"2 
2 57 0 28 11"8 
14 6 0 32 56.4 
27 37 0 37 50.5 
43 39 0 42 54.6 
2 18 0 48 9"2 
13 23 44 0 53 34"9 
14 48 4 059 12"3 
16 15 28 1 5 1"9 
17 46 2 1 11 4"1 
19 19 51 1 17 19"4 
20 56 58 1 23 47"9 
22 37 20 1 30 29"3 
24 20 48 1 37 23"2 
26 7 0 1 44 28"0 
27 55 11 1 51 40-7 
29 44 9 1 58 56"6 
31 31 54 2 6 7"6 
33 15 24 2 13 1"6 
34 5O 12 2 19 20"8 
36 10 22 2 24 41"5 
37 8 46 2 28 35"1 
37 38 22 2 30 33"5 
Comet's 
Declination Log. Distance. 
+ °4 i 0.2917e 
+ 5 3 20 0.29020 
+ 5 20 21 0.28847 0.15938 
+ 5 38 0 0.28652 
+ 5 56 17 0.28433 
+ 6 15 13 0"28192 
+ 6 34 47 0"27925 0.12431 
+ 6 54 59 0.27634 
+ 7 15 49 0"27316 
+ 7 37 16 0-26971 
+ 7 59 21 0"26598 0"08421 
+ 822 3 0"26196 
+ 8 45 22 0"25762 
+ 9 9 17 O'25297 
+ 9 33 47 0"24799 0"03759 
+ 9 58 51 0.24265 
+10 24 29 O'23694 
+10 50 39 0"23084 
+11 17 20 0"22433 9"98237 
+11 44 29 0"21736 
+12 12 4 O'2O992 
+ 12 39 59 O'2O197 
+13 811 0.19345 9"91550 
+13 36 32 0.18433 
+14 454 0-17454 
i+1433 5 0.16401 
[+15 0 50 0.15267 9"83250 
[+15 27 51 0"14041 
5-15 53 40 0"12713 
+16 17 46 0"11268 
+16 39 22 0"09691 9"72841 
+16 57 28 0"07962 
+17 10 46 0.06061 
+17 17 28 0"03964 
~+17 15 17 O.O165O 9"6O828 
[+17 1 20 9"99102 
+16 32 19 9"96325 
+15 44 48 9"93347 
+14 36 1 9"90241 9"53775 
From the From the 
Earth. Sun. 
of 
Comet. 
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140 Prof. Encke's Ephemeris of  his Comet. 
(Ephemeris Continued.) 
1842. 
o h 
Berlin 
Mean 
Time. 
~pri114 I 
18~ 
~0 
~2 
~41 
26 
28 
301 
YIay 2 I 
4t 
6 
8 
10 
12 I 
14t 
161 
181 
20 ~ 
22 3 
24 2 
26 0 
28 359 
30 357 
lune 1 356 
3 354 
5 353 
7 351 
9 349 
11 348 
13 346 
15 344 
17 342 
19 340 
21 338 
23 336 
25 333 
27 331 
29 329 
July 11326 
Right Ascension of Comet. 
In Arc. In Time. 
3~ 33 5'7 h m 2 30 15s'8 
36 53 55 2 27 35-7 
35 40 44 2 22 42"9 
34 0 5 2 16 O'3 
31 59 10 2 7 56"7 
29 45 28 1 59 1"9 
27 25 26 1 49 41"7 
25 4 15 1 40 17"0 
22 45 37 1 31 2"5 
20 31 57 1 22 7"8 
18 24 36 1 13 38"4 
16 24 5 1 5 36"3 
14 30 21 0 58 1-4 
12 43 0 0 50 52"0 
11 1 20 0 44 5"3 
9 24 36 0 37 38"4 
7 51 55 0 31 27"7 
6 22 28 0 25 29-9 
4 55 23 0 19 41-5 
29 53 0 13 59"6 
5 12 0 8 20"8 
40 35 0 2 42"3 
15 21 23 57 1"4 
48 51 23 51 15-4 
20 27 23 45 21'8 
49 34 23 9 18"3 
15 40 23 33 2"7 
38 16 23 26 33"1 
56 57 23 19 47"8 
11 24 23 12 45"6 
21 21 23 5 25"4 
26 39 22 57 46"6 
27 16 22 49 49"1 
23 17 2~ 41 33"1 
14 54 22 32 59"6 
226 22 24 9"7 
46 18 22 15 5"2 
27 4 22 5 48"3 
5 24 21 56 21"6 
42 7 21 46 48"5 
Declination Comet's 
Log. Distance. 
of 
Comet. From the From the 
Earth, Sun. 
+1~ ~ 9.87118 
+11 12 0 9-84115 
+ 9 1 3 9"81365 
+ 6 36 53 9"78968 9"60596 
+ 4 5 15 9"76985 
-!- 1 3! 50 9"75428 
-- 0 58 32 9"74276 
3 22 15 9"73482 9"72610 
-- 537 0 9"72987 
-- 7 41 41 9"72732 
-- 936 5 9-72658 
--11 20 40 9"72716 9"83064 
--12 56 16 9-72866 
--14 23 53 9"73074 
--15 44 38 9"73316 
- -  16 59 32 9"73574 9"91400 
--18 9 34 9"73834 
--19 15 36 9"74088 
--20 18 25 9"74329 
--21 18 39 9"74554 i9"98115 
--22 16 53 9"74763 
--23 13 34 9"74954 
--24 9 6 9-75130 
--25 348 9"75292 0"03658 
--25 57 53 9"75446 
--26 51 30 9"75595 
--27 44 42 9-75743 
--28 37 31 9"75897 0"08338 
--29 29 52 9"76064 
--30 21 36 9"76248 
--31 12 29 9"76458 
--32 2 15 9"76698 0-12357 
--32 50 36 9"76976 
--33 37 10 9"77298 
--34 21 35 9-77668 
--35 329 9"78092 0"15871 
--35 42 28 9"78574 
--36 18 12 9"79117 
--36 50 22 9"79724 
--37 18 43 9"80397 0"18978 
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On the Discoveries made b~t he Antarctic Expedition. 141 
~ Ephemeris Continued.) 
18~ 
Oh 
Berl 
1VJe~ 
Tim 
July 3 
5 
7 
9 
11 
13 
15 
~7 
~9 
2~ 
Right Ascension of Comet. 
In Are. In Time. 
h m s 
3¢41~ ~ ~137~.3  
3~1 54 ~ ~1 ~7 36.8 
3~9 31 ~s ~1 18 5.9 
3171050 21 843-3 
314 53 15 ~0 59 3~.0 
3~ 39 3~ ~0 50 38.a 
3~030~6 ~04~ 1-7 
308 26 37 20 33 46"5 
306 ~833 ~0 25 54"~ 
30t, 36 35 20 18 26"3 
302 51 0 ~0 l l  04"0 
301 11 54 20 447"6 
299 39~1 19 58 37-4 
298 13 17 19 52 53"1 
Declination 
of 
Comet. 
-35  ~3 'q 
--38 3 9 
--38 19 3 
- -  38 3O 46 
--38 38 ~4 
--38 42 9 
--38 42 14 
--38 38 59 
--38 32 43 
--38 23 47 
--38 1~ 32 
---37 59 18 
--37 44 24 
--37 ~8 9 
Comet's 
Log. Distance. 
From the From the 
Earth. Sun. 
)'81136 
)'8194~ 
)-8281~ 
9"83745 0"~1756 
9"84738 
9"85786 
9'86886 
9"88032 0"24~59 
9"8922O 
9-90443 
9-91697 
9"9~977 0"26541 
9"94278 
9"95596 
X X I I I .  Notice of the Magnetometric, Geographical, Hgdrogra- 
phical and Geological Discoveries or Observations made b 9 
the Expedition under the command of Capt. James C. Ross, 
R.N., F.R.S. ; being extracts fli"om a Des~oatch addressed to 
the Secretur 9 of the Admiralt9% 
[With a Map, Plate II.] 
I HAVE the honour to acquaint you with the arrival of 
Her  Majesty's hip under nay command, and the Terror, 
under my orders, this afternoon at this port. 
I have further to report to you, tbr the information of my 
Lords Commissioners of the Admiralty, that in accordance 
with the intentions expressed in my despatch to you, dated 
from Hobar tTown on tile 1 lth of November last, I proceeded 
to Auckland Islands, and satisfactorily accomplished a com- 
plete series of magnetometric observations oil the important 
term-day of November last. 
Under all the circumstances, it appeared to me, that it would 
conduce more to the advancement of that branch of science 
for which the expedition has been more expressly sent fbrth, 
as well as for the extension of our geographical knowledge of 
the Antarctic regions, to endeavour to penetrate to the south- 
ward, or about he 170th degree of east longitude, bywhich the 
isodynamic oval, and the point exactly between the two foci 
* From a Return to the House of Commons, ordered to be printed 
September 6, 1841. 
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